This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
International Bureau 




III 



(43) International Publication Date 
23 August 2001 (23.08.2001) 



PCT 



(10) International Publication Number 

WO 01/61033 A3 



(51) International Patent Classification^: C12Q 1/68 

(21) International Application Number: PCT/EPO 1/0 1739 

(22) International Filing Date: 15 February 2001(1 5.02.2001) 

(25) Filing Language: 

(26) Publication Language: English 



DE, DK, DM. DZ, EE, ES, H. GB, GD. GE GH. GM, HR, 

HU. ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD. SE, SG, SI, SK, SL,TJ, TM. 
TR, IT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 



(30) Priority Data: 
00200506.4 



15 Febraary 2000 (15.02.2000) EP 



English (W) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). European 
patent (AT, BE, CH, CY, DE, DK. ES, H. FR, GB, GR. IE, 
IT, LU, MC. NL, FT. SE, TR), OAPl patent (BF, BJ, CF. 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published: 



(72) fn?ell"n ""sCHOUTEN, Johannes, Petnis [NL/NL]; " ^yUh international search report 
Hudsonstraal 68, NL-1057 SN Amsterdam (NL). . . 

(88) Date of publication of the international search report: 

(74) Agent: WITTOP KONING, T, H.; Exter Polak & Char- ^^^^ 
louis B.V., RO. Box 3241 , NL'2280 GE Rijswijk (NL). 
^= for two-letter codes and other abbreviations, refer to the "Guid- 
es (81) Designated Stotcs (national): AE, AG, AL. AM, AT, AU, ance Notes on Codes and Abbreviations" appearing at the begin- 
= AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, ning of each regular issue of the PCT Gazette. 



= (54) Title: MULTIPLEX LIGATABLE PROBE AMPUHCATION 



Graphic Outline of the MLPA technique 



5'N 



TafgctA 5' 



y Target B 



Probes annealed to 
Single stranded 
target DNA 



5* 



5* 



Ligation of the 
annealed probes 



Amplification of Ligation 
products 



^ (57) Abstract: Described is an improved multiplex ligaiion-dependenl amplification method for detecting the presence and quan- 
2 tiOcation of at least one specific single stranded target nucleic acid sequence in a sample using a plurality of probe sets of at least 
two probes, each of which includes a target specific region and a non-complementary region comprising a primer binding site. The 
O probes belonging to the same set are ligated together when hybridised to the target nucleic acid sequence and amplified by a suitable 
primer set. By using a femtomolar amount of the probes a large number of diiferent probe sets can be used to simultaneously detect 
^ and quantify a corresponding large number of target sequences with high specificity. 



INTERNATIONAL SEARCH REPORT 



Inter 'onal Application No 

PCI/EP 01/01739 



A. CLASSIRCATION OFSUBJECT MATJEg' 

IPC 7 C12Q1/68 . { 



According lo Iniernailonal Patent Classificaiion (IPC) or \o both national classilication and IPC 



B. FIELDS SEARCHED 



Minimum documenlation searched (classification system followed by classilication symbols) 

IPC 7 C12Q 



Docunnentalion searched other lhan minimum documeniatbn to the extent thai such documents are included in the fields searched 



Electronic data base oonsulied during the international search (name of data base and. where practical, search terms used) 

EPO-Internal , WPI Data, PAJ, MEDLINE, CHEM ABS Data, BIOSIS, EMBASE 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Cilation ol document, wHh indicaUon. wtiere appropriate, ol tlie relevant passages 



Relevant to daiin No. 



WO 96 15271 A (ABBOTT LAB) 
23 May 1996 (1996-05-23) 
the whole document 

WO 97 45559 A (BELGRADER PHILLIP ;CORNELL 
RES FOUNDATION INC (US)) 

4 December 1997 (1997-12-04) 
cited in the application 
the whole document 

WO 98 04746 A (SINAI SCHOOL MEDICINE) 

5 February 1998 (1998-02-05) 
cited in the application 
the whole document 

-/-- 



35-40 

1-34 

35-40 

1-34 
35-40 

1-34 



m 



Further documents are listed in the continuation ot box C. 



Patent family members are listed in annex. 



' Special categories of cited documents : 

*A' document defining the general state ot the an which is not 

considered to be of particular relevance 
*E' earlier document but published on or after the international 

tiling date 

*L* document which may throw doubts on priority claim(s) or 
which is cited lo establish the pubKcation date ot another 
dtation or other special reason (as specified) 

*0* document referring to an oral disclosure, use. exhibition or 
other means 

'P' document publisfied prior to the international filing date but 
later than the prtoriiy date ciaimed 



*T' later document published af^r the international tiling date 
or priority date and not in conflict with the application but 
dted to understand the prindpte or theory underlying the 

invention ' 

'X' document ot particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
invoh/e an inventive step when the document is talien alone 

*Y* document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&* document member of the same patent family 



Date ot the actual completion of the rniernational search 



19 December 2001 



Date of mailing ot the international search repon 



02/01/2002 



Name and mailing address of the ISA 

European Patent Cmice. P.B. 5818 Paientlaan 2 
NL - 2260 HV Riiswiik 
Tel. (-lai-yo) 340-2040, Tx. 31 651 epo nl. 
Fax: H3l-70» 340-3016 



Authorized officer 



Hagenmaler, S 



Form PCT/iSA/210 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Inter 'onal Application No 

PCl/EP 01/01739 



C.(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category*' Citation oi'document. with indication.where appropriate, ot trie relevant passages 



Relevant to claim No. 



WIEDMANN M ET AL: "LIGASE CHAIN REACTION 

(LCR) - OVERVIEW AND APPLICATIONS" 

PCR METHODS & APPLICATIONS, COLD SPRING 

HARBOR LABORATORY PRESS, US, 

vol. 4, no. 4, 1994, pages 551-564, 

XP002915011 

ISSN: 1054-9803 

the whole document 

WO 97 08344 A (DUNN JAMES M ; YAGER THOMAS 
D (CA); VISIBLE GENETICS INC (CA)) 
6 March 1997 (1997-03-06) 
the whole document 

WO 97 19193 A (UNIV YALE) 
29 May 1997 (1997-05-29) 
the whole document 

WO 98 37230 A (FUERY CAROLINE JANE 

; JOHNSON & JOHNSON RES PTY LTD (AU); TODD 

ALIS) 27 August 1998 (1998-08-27) 

the whole document 

WO 98 03673 A (CORNELL RES FOUNDATION INC 
; PURDUE RESEARCH FOUNDATION (US)) 
29 January 1998 (1998-01-29) 
the whole document 



1-34 



1-34 



1-34 



1-34 



1-34 



Form PCT/ISA/210 (conlinuatioo ot second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

•ormatfon on patent family ntembers 


Inter onal Application No 

PCl/EP 01/01739 


Patent document 
cited in search report ♦ . 


J Publication 
date 


Patent family 
member(s) 


Publication 
date 



wo 9615271 A 23-05-1996 WO 9615271 Al 23-05-1996 



WO 9745559 A 04-12-1997 AU 730633 B2 08-03-2001 

AU 3216097 A 05-01-1998 

EP 0912761 Al 06-05-1999 

JP 2000511060 T 29-08-2000 

WO 9745559 Al 04-12-1997 

US 6268148 Bl 31-07-2001 

US 6027889 A 22-02^2000 



1 lA (\Qf\An AC 

WO 9804 /40 


A 

A 




"0^- 


1 OQQ 


Uo 




tH uo iyyy 












CD 

tr 


U7i377l Ml 














ID 

dr 


dUUlD I'l'iOj 1 


11 U7 ^Uwl 












WU 


QQf\AlAf\ Al 




wo 9708344 


A 


AC 

00- 


AO 


•199/ 


1 IC 


t)OOo/>31 M 


"tO-n?— 1QQQ 












AU 


/\jH)yOc DC 


lO yjD 1777 












Al 1 

AU 


AQAfiOQA A 


iQ_n "1-1007 












LA 


1 Al 
CCC/Oli Ml 


UD UJ 177/ 












DE 


69608457 Dl 


21-06-2000 












EP 


0847449 A2 


17-06-1998 












1D 


1 1 PI 1 7^7 T 
1 IDl 1 0£ / 1 


Ac_i A-iqoq 












lie 
Ub 




13 ^UUU 












WU 


QinH'kAA A9 


UU 177/ 


i lA AT 1 A1 AO 

WO 9719193 


A 

A 


oo 
Ci' 


-Ob- 


199/ 


IK 

Uo 




IC 1770 












AT 

A 1 


10QR79 T 
l77d/c 1 


19 CUUI 












All 

AU 


T\AAfl(\ 

/ l*i'*OD oC 


UQ Ul ^UUU 












All 




11-06-1997 












DE 


69612013 Dl 


12-04-2001 












DE 


69612013 T2 


02-08-2001 












DK 


862656 T3 


09-04-2001 












EP 


0862656 Al 


09-09-1998 












WO 


9719193 A2 


29-05-1997 












US 


6183960 Bl 


06-02-2001 












US 


6210884 Bl 


03-04-2001 












US 


6143495 A 


07-11-2000 


WO 9837230 


A 


11' 


•08- 


■1998 


AU 


728342 B2 


04-01-2001 












AU 


5976298 A / 


09-09-1998 












WO 


9837230 Al 


27-08-1998 












BR 


9807253 A / 


28-08-2001 












CN 


1252104 T / 


03-05-2000 












EP 


1002124 Al 


24-05-2000 












JP 


2001517936 T; 


09-10-2001 












US 


6245505 Bl 


12-06-2001 



WO 9803673 


A 


29-01-1998 AU 


736534 B2 


02-08-2001 






AU 


3881997 A 


10-02-1998 






CA 


2260818 Al 


29-01-1998 






EP 


0956359 Al 


17-11-1999 






JP 


2000514659 T 


07-11-2000 






WO 


9803673 Al 


29-01-1998 






US 


6312892 Bl 


06-11-2001 



Form PCT/ISA/210 <patent lamily annex) (July 1992) 



